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zmtafflt LTlt. M z. (i\ -tf v f- > © £ n tl *g & ffl. 3 - > x * 
- * <z> «fc t K ft 8>K H tt -t ;U d - x © J: K Bffl . x f - t u 

# *) j^* I, > 7 v <D&n tem^temmmshM^t i%m it t> 

tftlrftL ££Sk KftKfjhffJ, fc* 

S^LtUis -1 <o «k -9 <c L T i# t> ti 5 $g jSPJ (i , W li\ t K 

T (* , 1 0!:o^O. 0 1 ~ I 0 0 mg . fft L < (1^0. 1-5 
0 mg, £0ff$L<(i£M. 0 ~ 2 5 mgT' * © □ 6^ C & # + 

-Sii&te, W*.tf* ft#t -iK^CtA^fc^ri^ IB 

K o £ 0 . 00 1- 50 mg*I Jg . £ L < tt ft 0 . 0 1 ~ 2 5 mg 
mm. <k 0 *t2 L < lift 0 . 1 ~ I 0 mg*lJ££M&#l- J: 

SliU^LT^^ioi:, I L - 1 ^TNF-attifOlf'f h 
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ij 4 y <? 'J ZWte t'X-mm t L < (i iij 155 @ ft * $4 ft + 6 :iia 
o X . »#**A:(i|*«[*JC±#LT< -5 & £ tt * > /< 9 % S £ it 

£ fc % £l£^ft&j!D!ftffl£ i n v i vot'tlgt^J^Ht 

WX & ho CCOtf ;H:fc^t(±NO^TN F - a <£>g£ 
«H$i|t5:i^SS{*t*S;a^§$nt^5 (Filion, M. C. 

and Phillips, N. C. ( 1997) Br J Pharmacol 122, 551-557. Tsao 
. P.W. . Suzuki. T. . Totsuka. R. . Murata. T. . Takagi. T. . Ohm 
achi. Y. . Fujimura. II. and Takata, I. ( 1997) Clin Immunol Im 
munopathol 8J. 173-178. Cuzzocrea. S. . Zingarelli. B. , Hake. 

P.. Salzman. A. L. and Szabo. C. ( 1998) Free Radic Biol Med 
24. 450-459)-, £ y> IZ , ffl (f fjfc fill IE 0 M t L T 

m<r>^ t /iMfy&Qim l titg&iztt, NF-it B^f^i' (*>£*) 
) E?i|^ft6DNA^SIi^jlll$i|t5Ci*</TT$tltl^ (Sa 
wa, Y. . Morishita. R. . Suzuki. K. . Kagisaki. K. . Kaneda, Y. , 
Maeda. K. . Kadoba. K. and Matsuda. H. (1997) Circulation 96 
, 11-280-284: discussion 1 1 -285)<D X \ Z <D t$ t£ ^ ■? JlM®} h & 

Z<D£nlZ. N O J: t>'T N F - a ^ tt 4 N F - 
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gjjjgfffl I . 2 - ( t e r t - 7 h * > ?7 ^ - ^ 7 ^ y ) - 5 - 
b K o 4- -> < > g > 

1 

a ) G - ^ h 4- > - 1 - -f > y > (8. 6g. 53mino 1 ) (J. Org. 
Chera. . 35. 647(1970) # WL ) 9 J - Jl ( 500ml) K foi *. x 4 0 °C 
11 tBm&. IffiiY V7 (15ml, llOmmol >> (8. 5ml 

*«^ttl^tto6 - / h*-> - 2 - i / - 1 - << y ? > 

> (5. 5g. 29mmol) 

1 H NMR ( 100MHz. DMSO-d,): o 3. 6!)(2H. s). 3.83(3H, s) 
. 7.21(111, d. J-2Hz), 7.32(IH, dd. J =2Hz. 8Hz). 7.53(111. d, 
J=8Hz). 12. 58C1H. br. s) 0 

b) '6 - ;«h*->-2-;** ( 5. 5g. 29 
mmol) %mm (85ml) (10X, 2. Og), i& 
(fc 7 (60mg) . zgiiiSifi£ (4ml)£in;lT7k3?£fflSlT. 5kg/ 
cm- c 6 tefmfcft L . ££i££»iB I Tf#£ftfc«ffl[£ttET7« 

fcc W«fi£)fc*ttK*- h 'J a€E h? i Lt, 

2-7 - y-5 - n + H>? t l tfi/co :nii 

c) 2-7; y-5-n + H> >fi<fel£«MC30* $kit*m 
®t-Wm (6.0ml). m ( 4. 0ml ) £ to A T 2 Bffcl 

BflE»«**E9i Lf:, if £ ft/; * * * * > (lOOmlk yjc 

(50ml) icfc/ffl. MHfA7;> (&10ml) -c&f5&£*ft]L 

> - t e r t - -f =f- Jl> iS f) - ** * - h ( 7. Og. 32mmo 1 ) <£• fin , 
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tibiifcM^^iAy/^DThy??^ - ( ^ + -9- > : 

xf-,U=4 : I) -eH^L, *©«ftttt*fir^4«ia^^«l <2. 5« 
, lOmrool) ^i/Co 

'H NMR (400MHz. CDC1,): 6 1. 54C9H, s). 2. 70(2H, dt, 
J=5Hz, 12Hz). 3. 20(2H, m), 4. 43(1H, br. s), 4. 75(IH, br. s), 5 
.26(1H. br.s). 6.64(IH. dd. J=2Hz, 18Hz), 6.69(iH. s). 7. 03( 
1H. d, J=8Hz) o 
5& 2 

a) 6-^h + ->--l--f>^y>oft*>Otc5-y h * ■> - 1 

- 4 > V S y (5. Og, 31mmol) , y ^ y - ;U ( 100ml K ffiffiK -f V 
7^;U (1.9ml. HmmoiK ( 1. 2nl)*ffl l»T, # & 1 <P a ) 

g^&xf-yu^ 3 : i ) TfflSI} Lx fcWMkMZft? & 5 - y- h * •> 

- 2 - * * •> S J - I - <f y y / > (4. 5g. 23mmol) *%tzo 

! H NMR (400MHz. DMS0-d.): 6 3. 73(2H. s). 3. 89C3H, s) 
. 7.02(1H. dd. J=2Hz. 8Hz). 7. 15(IH. d. J=2Hz). 7.69(IH. d. 
J=8Hz), 12. 45(1H, br. s) 0 

b) S-*Y*i/-2-**i/iJ-l-4y?J> (440mg. 2 
.3mmol) (6.5ml)JC»» Lx '^yOA^I C 10%, 170mg) 

> HLVc>*7 i* (20mg) % ft ft 8 (4. 4ml )£ ft] X. T # a 1 <P b ) 
£Efc<&»ft£fT<.^ 2-7W-5-^ h + W (300mg) 

*a4i$^Htifc. cn testis -rs c tu < &©5JE©g»t 

c) 2-7^7-5-^ h * •> f > ? >1& 30% $k4tA% 
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&-mt& C 1. 8ml). 48X M4fc7k3t&7k&& ( I. 2ml )£ ffl l» T Aft J * 
fr{ti&. (6.2ml). 7k (3. lmlK h 'J xf;l/7 ~ > (ft 

0.55ml), : J - t e r t - V i] - # * - h (440mg, 2. Ommol 

) £fflOT, ^I Qc) ilHiaofifP^fT^. mm4t&® (300m 
g, 1. lmmol) £f# /Co 

gggffil 2 . 2 - ( t e r t - 7 •> ft ;U # - ;l/ 7 S / ) - 5 - 
[(E) - 2- (4-x^;i/7x-;tO xf-;v] j 

a) 2 - (t e r t - 7 Kv^j yl/*'-^7 - 5 - t K □ 
^ •>^>^> (270mg. I. lmmol) ©f'Jy>gj| (0. 5ml)IC N 7k # 
T\ t> 'J 7 /I/* d y ? > x >U* (360mg, I. 3mmol) &1]Q^ 

£$M&7k3t* y ^7k&&s ^^q^^7K. fi&*aj£®7k3t 
x h y -7 A7k&$-e&#&. &7kfiti&^ h y ^T-gi L tz 0 m& 

£ ME © iUI^.tifcj|S^y'J*y;^n7 ^^7 w - (^ 
>• : »Slf^= 4 : 1 ) TiSL, ft <D tltt <I £ W it" £ . 2 
- (tert-/K'>Ail't;-*7;y) - 5 - h 'J 7 o ^ 
? > * •> f > > (320mg. 0. 84mmol /: c 

'H NMR (400MHz. CDCU): d 1.45(911, s). 2.80(2H.m), 3 
.30(2H. m), 4.50OH. br. s). 4.70(1H. br. s). 7.06(1H. d. J=8H 
z). 7. 1K1H. s). 7. 25(1H. d, J=8Hz) 0 

I R (KBr) : u 3350, 2980. 1680, 1540, 1440. 1250, 1210 c 
m " 1 o 

b) 4 - 3-=f- - )\s h JbJLy (540mg, 4.7mmol) i:^f3-^to 
y (0.50ml, 4. 7mmol)^ijD^., 7 0 °C "<? 2 B# fflfitWt & t &fS&;J>< 

R JS © 1^*4 £ L/C o H x ^ >^#{* (240mg, 1. Ommol) 11 
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7K7K (5ml)£flD*.* Mfi-cr 2 B#fiaH# I fco £ Jt & £ & ® * /I T 

^iESiU (E) - 2- (4-/^;U7x-;U) xf-/i/^'o 
>K (220mg)£1S£ji!c$!<h L xntz 0 

c) 2 - (ter t-yh + y^;^:-il/7;y) - 5 - b U 7 
JV* p y * > rt/* + •> > > (260mg, 0.69mmol). (E 

) - 2- (4 - / f ^7x-;l/) xx^;U^*a>K (180mg). h Jl 
x> (7ml), Pd(PPh 3 )<(30mg, 0. 026mmolK 2M lii" MJ^A ( 
0.99ml) s x*y-;u (3.0ml), t£it U f- 7 A (64mg, 1.5mmol)^ 

(^ + ^ > : g^g£x.^;u= 4:1) T*m& t s ftO^teM^W^ 
HHt^t (I90mg, 0. 54mmol)£if fco 

'H NMR (400MHz. CDC1 3 ): 5 1.45(9H, s), 2. 35(3H. s). 
2. 80(2H. m), 3. 30(2H. ■), 4. 50(1H, br. s), 4. 80(1H, br. s), 7. 
04-7. ll(2H, m), 7. 16(3H, m), 7. 26-7. 31 (2H. m). 7. 39(2H. m) e 
ggiiffil 3 . 2 - ( t e r t - 7 hf-is* Astf-frT Z / ) - 5 - 
> h 4- •> ft ;b # — )\> ± > g > 
2 T£-fifc L . 2- (tert-^F + y^+'-A'?; 
/ ) - 5- [(E) - 2- (4 - yf;l/7i-;l/) xf-^j -f > 
^ > (190mg, 0.54mmolK HINt * X — 9 A (on poly(4-vlnylpyr 
idine), UOmgK ^ ^i|3 ^lit h 'J ^7 A (450mg. 2. lmmol) . 

(3.8ml), ?K (0. 8ml)©S&^£E&-« L < L/c 

&{C. 7 4/f t K*I&423 (170mg)£y ? J - )V (7. 0ml ) tC &ft¥ L 
, >7 Wfc^ h «J 7 A (270mg, 5. 5mmol) x (0. 10ml) > —Wt 
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il^yfiy (1.87g. 22mmol)£/jn;L, ISt3 O^ftffLfco ^ ? 
'JAf;^a?h^77^- ( /\ 4- *r > : ft g$ x ;U = 4 : I) ~C 

mm, frvm&mzfit zmmits® (76mg, o.26mmon z&tz 

O 

'H N M R (400MHz. CDC1 ») : <5 l.45(9H, s). 2.82(2H. m). 
3. 3K2H. m), 3. 90(3H, s), 4. 49(1H, br. ), 4.72(1H. br. ), 7.27 
(IH. m). 7. 87( 1H. m). 7. 88(1H, m) c 
&*kM 4 . 2 - ( t e r t - 7 r * •> ft ;u # .=■ ;u 7 $ ; ) - 5 - 

a ;u >h 4 •> > g y 

1 

tgiiffil 3 ~c p fi& Its 2 - (t e r t- , /h*5'*^#-^7; 
J ) - 5 - ^ h**>*^d-:~A/-f>^> ( 76mg, 0. 26mmo 1 ) £ > ? 
y (2ml)(C7gjg U 1 N *IMfc*- MJ $ (0.29«l, 0. 

29mmol) ZtR*.. I. 5 B# Tal Jp & it % L fc o KlSifc£*-e#IRL, 

Tfc<E><#ltt(ffi£W 9" ogl^fc^ft (58mg, 0.2Immol) £f#fc c 

'H NMR (400MH2, CDC 1 3 ) : 8 1. 45C9H. s), 2. 85C2H. m). 
3.33(2H, m). 4. 50(1H. br. ), 4. 75(1H. br. ). 7. 30(1H. m), 7.93 
(IH. m), 7. 94(1H, m) 0 

■fim 2 

a) 2-7WO^>(6. Og. 45mraol) t* U S> > ( 7 ml 

) ^feffiL, ?K7k-e^«J L &7kft& (4.5ml, 47.3mmol)£ 

t^TL^o R(t«^iiai:lL, 20#Pii]$If* L . 7k£jto*-T 

WtbLfcftfK^ttKU 2-7t h7; K y ? >(5. 6 g . 32mmo 1 
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) zmtzo 

b) 7;l/3>|«ET, ?K7Kc^fPL/c, m?KiM.it7 I - ^ A (3 
. 4g, 25. 5mmol) © I . 2 - y ? d ox ;>jgj« (20ml) (C, Jfi^t 
T-tr^vU (I. llml, 15. 5idboI) £»T L fc c jfiT&T&x 2 - 7 -fe 

h7 ; >^>(5.6g. 32mmol) 02 - ^DDX^jgjl (40 
ml) ZlRjLtz* 5 B#p B 1 $ ft . EJ&»t£i?tf 

#£PU *£&jg^< to*., f- U >-cffltH L fco W 

1 NTkSHt* 'J 0 £3fQ&i&7k &7k5£S^ 

h U $ ATM Lfc, &4££&E®£LTft©^ftfI£W'r'o2- 
T-thT^ K-5-7tf;Hy^>(2. lg. 9. 8mmol ) £ if c 

: H NMR (-100MH2. CDC1.): o I. 93(3H. s). 2. 58(3H, s). 
2. 82-2. 87C2H, m), 3. 32-3. 38(2H. m). 4.77UH. m). 5. 65C1H. br 
oad). 7.3HIH, d, J=7.8H2), 7.8K1H. d. J=7.8Hz). 7.82(IH. s 

) o 

M S (FAB) : m/2 218(M+H) * c 

c ) Tk&iti- h ') O A (5. 6g, 140mmol)£>7k£$ (60ml) £ - 50 
"CiCftiflL, (2.67ml. 31. Tamo 1) ^ITLf;. ikci - 7t 

h 7 * h - 5 - T -tr f- /u< > >(2. 1 g . 9. 8mmo I )0 > + + ^ > j£ 
?£ (70ml) £7JD;L. M£ 7? 3 B£fia.S£# L c R it % £ * ?k "v? ft id L 

x--r;l/T^^ft, »J£K£ftl;iT»ttiC U « it / * U > 7? ft it} 

Ltzo Siffi^tlL, tff tB Itzitmz&m i TfcoVntkfeZ ft 

•62 - 7-b b 7 x K - 5 - # + •> -f > / >(2. 0 g , 8. 9mmo 1 ) £ 

'&tZo 

* H NMR (400MH2, DMS0-d 6 ) : 5 1. 77C3H. s). 2.77-2.82(2 
H. m). 3. 17-3.23C2H. m). 4. 76(1H. m). 7.32(1H. d. J = 8.7Hz), 
7.75C1H. d, J = 8. 7H2), 7.78CIH. s). 8. 12(1H. d. J=6. 4 Hz). 12. 
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70(IH, broad) c 

MS (FAB) : m/z 220(MtfO ' a 

d ) 2-7th7; K - 5 - ii Jl> ft * > -f > ^ > C 2. Og. 8. 9mmo 
l)£7j< (12ml) , (12ml) JCgfljL 7 $ Pal Jn & fl % L tz 0 

2 - 7 i S - 5 - * fort* > 4 > ? (1.9g. 8. 8mmol)&<# 

tZo 

1 H NMR (400MH2, 0MSO-d s ) : o 3. 04(2H, m), 3. 33(2H. 
m), 4.03UH. m). 7.39(1H. m). 7.80(111. tn), 7.84(IH. m), 8.29 
(3H. br. ). 12. 82(1H, br. ) 0 
M S (FAB) : m/z 178(M*H) 

e ) 2 - 7 i S - 5 - -h A, ft * > -f y V >J£g£i£ ( I. 9g, 8. 7mrao 
1)£ I N Tk®it± M *J A?R/g$ (17. 4ml) . > (38ml) 

. ?k ( 19ml) > - t e r t-7'f-yU^*-iK*-h (2. lg, 9. 6m 
■ol)©«£ ! l$j££fl'£ 3 O^FIS^Lfco RJ6fc£ftifci*-A'"el* 

tb L . #«si&«ES£LT»Sfl:&ft (i.8g, 6. 

5mmol )£ f# > 

Sitgiffl 5 . 2 - f t e r t - f V * > ~h ft - )l T is ) - 4 - 

a) 6 - S b * > - I - 4 > ? S > O Rfr 0 & i - / r- * v - I 
-<{ S > (l.Og. 6. 2mmolK * 9 J - k (20ml) , SEffllBK V 
7 $ ;U (0.81ml, 5.9mmolK (0.25ml) £ffl^T. gSlgffl 1 

|> + /- 2- t+y; / - 1 - 4 y ? S y (350mg, 1. 8mmol) £ # 

' H NMR (400MH2. DMS0-d 6 ) : 6 3. 60(2H, s). 3. 90(3H. s) 
, 7.330H. m), 7.47(1H, t. J=8Hz). 7.69(1H, d. J = 8Hz). 12.70 
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(IH. br. s)o 

M S (FAB) : m/z 192(M+H) • 

b) J-n + ->-2-tti/;/-|-Of; / ( 400mg, 2 
. lotmol) £g£$ (7. 6ml)iwgj5 L. 7 ? A j£ft (51 200mgK 

(o.50mi) ^mA.x^m^m%r > mi. 5B#F a ijt#L 

Mif ff] l . (D ljii\ <d b ) £HH©*ft*fTt^ 
- 4 - y h * W > > ( 290mg, I. 8ramo I ) £ $ 0 

■H NMR (400MHz. DMS0-d 6 ) : 6 2. 45(2H. m). 2. 98(2H. ra) 
. 3.68(IH. m). 6.72CIH, d. J=8Hz), 6.77UH. d. J =8Hz), 7. 09( 1 
H. I. J=8Hz) 

M S (FAB) : m/z l64(MfH) " , 

I R (KBr): u 3150. 2940. 1590. 1480. 1260. 1070 cm " 6 

c) 2 - 7 i S - i - / h * i"( > ? > (290mg. I. 8mmol) £30 

% git-fcrnm-mm u.8bik 48* &it7km®*®m (i.zmDzm 

^z$&/rj\'{t'&, -J**-y-y (5.9ml). ?K (3.0ml), h >) i f- ;U 
7 - > ( #J 0. 55m 1 ) , - t e r t - 7 f- ;U *7 - * * - h ( 420m 
g. l.9mmon iffl^t. SH^ffl 1 . <Olr&±<D c ) kfttittoWtftZ 
fT<.'> ftf>HttI^ftoIi 4b£#) MlOmg. 0. 45mmol )^}^+:.. 

'H NMR ( 400MHz. DMS0-d<): o 1.39(IH. s). 2.59(111. mj 
. 2.7K1H, m), 3.04(2H. m). 4. 16UH. m), 6. 56(1 H. d. J=8Hz). 

6.6K1H. d. J=7Hz). 6.93(1H. t. J-8Hz), 7.09(1H. br. s). 9.0 
9(1H. s) 0 

M S (FAB) : m/z 250(M+H) " . 

6 . 2 - (tert-7h4r>^/l/rH-^7^y) - 4 - 
[ (E) - 2- (4-y^;U7x-;U) x x _ ;b j 

a ) 2- (tert-yh + ->*;l/^-/H;;) - 5 - fc K o 

4 ? 
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* •> Y > V >ff> Rt> 0 IZ 2 - ( t e r t - 7 h * •> U )U - i\, T • 
y ) -4-thD + >^>^> ( UOmg, 0. 45mraolK tf U > (0. 
5ral), &tK Mi7*ta^> xyu* C 9 1 // 1. 0. 54mmol)£/fi 

?*-77<-(^*tr>: ftlfcxf-;U = 3:1) T'^SS L * 2 - ( t 
e r t - 7 h + >A^-f-;l/7 ; J ) - 4 - h»j7;l/5(-o;<*>x 
/U*x /u* * •> f > > (I30mg, 0. 35mmo 1 ) £ }# 0 

'H NMR ( 400MHz. CDCl 5 ): 5 1. 45(9H, s), 2.90(2H. m), 
3.36C2H. id). 1.52HH. br. s). 4.72(1H. br. s). 7.08OH. d. J=7 
Hz), 7. 25(2H. m) 0 
M S ( FAB) : ■/ z 382 (MrH) ' e 

b) 2 - (tert-7b ;j r>ftJltf— JlTi/) - 4 - b U 7 
A/*- o * ? > * 7U * - * * •> -1* > ^ > (130mg. 0. 35mmolK (E 
) - 2- { 4 - / f- ny — ju) jc-f — ;u*P>|§ ( llOmg), h )V 
i> (3.4mlh Pd(PPh,)< (15mg, 0. 0 l3mmo I ) , 2M ftlt h 'J 
i**SfK (0. 5ml), x ? / - ,u ( 1. 6m IK igfl: 'j f- ^ 2* (32mg, 0. 
75mmon £8H'-C> g j| gj 2 . ©c ) tlSIttOSIft^fft^ ■> 'J # 
'f;^D7H77<- ('x + -9->:ftKx^-yU=6 : I) "v? ffi 83 
L. ftO^&fg^W (70mg, 0. 20mmol) 

1 H NMR UOOMIIz, CDC1 3 > : 6 1. 45C9H. s). 2. 36C3H. s). 
2.8K1H, dd, J=5Hz. 16Hz). 2.93UH, m), 3.30(1H. dd, J=7Hz, 
16Hz), 3. 42CIH, dd, J=7Hz, 16Hz). 4.50(IH, br. s). 4. 77(1H, b 
r. s), 7. 05(1H. d. J = l2Hz), 7. 12(iH, d, J = 12Hz). 7. 18(3H. m). 
7. 42(3H, m)o 

M S (FAB) : m/z 349(M) ' 0 

it gj 7 . 2- (t e r t-y^^/K:-)l7; / ) - 4 - 
/ Y * : s i] )l X — ){, 4 y <? y 
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M iS W 0 • ° $ L > 2 - ( t e r t - 7'h + y^;l/.f-^7 
; / ) - 4- 1(E) - 2 - (4-/f/l/7i-A) xr^f] -f 
> ^ > (70mg. 0.20mmol) , raSHt^* — n (on po I y (4-v i ny I p 
yridine). 53mg). /• ? j§ 3 O £ & i~ h 'J A ( 170mg. 0.79mraol) 
, >'^- + -9-> ( I. 5ml K 7k (0. 3Bl>*ffl^T, §S! i& ffl 3 . 
&tt£fT<.^ 7/Uxt K«£«j (73mg) &i#fc 0 

ft<c. T^ftFI^I (73rag) £ y ? y -A- (3ml). ^7 >it 
± Y >i A (120mg, 2.4mmol) % ft® (44// 1). ~ $ ft ^ > # > ( 
800mg. 9. 4mmol) Miiffl 3 . £ P] ® Ji ft £ nH > 

H*?n7l«y77{ - + : ftgj x ;l, = 4 : 1) T ft 
|S!t. {3C©ftttfil^W^5fSM<k^«5 (45mg. 0. 15mmol) £fifc.> 

H \ : MR ( 100MHz, CDC 1 . ) : d 1. 45(9H, s), 2. 84(IH. n). 
3. 17(1H. m). 3.30(1H. m), 3.62(1H, m). 4.47(1H. br. s). 4.7l( 
IH. br.s), 7.24UH. m). 7.39(1H, d. J=8Hz), 7. 85(1H. d. J=8H 
2)0 

MS (FAB):m/z 292(M+H) " . 236(M*H-56) ' , 

MMEJL- 4 - ( 2 - J > ? - >U T j y ) - 5 - J + JIJ- x. J , 

2 , 3 - d ] e 'J § > 
,|-?dd - 5-yf;lfxy [9, 3 - d ] t' 'I ; y > 1 92mg 
, 0.50maol) (J. Pharm. Soc. JAPAN. 109. 464 ( 1989) #BS) > 
2-7;/0^> (330mg. 2. 5mmol) ? / - ;U (lml)# 

-e, 7 >H$tT. 4 0 ftHAa&Sftt t tz 0 L r 

i^n^sa* y'j*y;^D7K77^ - ('s + u- > : ft&x 

5^=5 : I) -effi^JL. ^O^ttfl^W^^^Mfb^^l (140mg. 
0. SOmmoO^lf fco 

' H NMR ( 400MHz. CDCIO: d 2. 47(3H. s). 2. 94(2H. m). 
3.50(2H. is) . 5. HUH. m). 5. 65(1H. br. ). 6. 80C1H. s). 7.19-7 
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. 27C4H. m). 8.47HH. s) 0 

M S ( FAB) : m/z 282(M*H) ' 3 

4 ~ C2-^>^-;l/7^y) fx/ [3. 4-d] 

A - / * + * f-x. J [3. 4-d] f'J c 90mg. 0. 50mm 

ol) CJ. Heterocyclic Chem. . 30. 509(1993)#bs ) t 2 - 7 I J 
4 y 9 > (200mg, 1. 5mmol) x ? / - ;U (4ml)* "e> 7/^' 

|J ^jf 07 h ?* 5 7 * - (ISIxfik ^y-;i/=2 0 
: 1) -Cf&SSU *<0^ttffi«rWt5»Sft^1» (30mg. 0. llromol 
) fcftfc, 

'H NMR (400MHz. DMS0-d fc ) : 6 3.02(2H. m). 3. 38(2H. m) 
. 4. 99C1H. m). 7. 17(2H, m). 7. 27(2H. a). 7. 74(1H. s), 8.17(1 
H, s). 8.44(111, d, J=6Hz). 8. 52(1H, s) e 
M S (FAB) : m/z 268(M + H) ' 0 

HM3. 4 - (2-0^x;l7; 7) -7-/*;Ufx/ [ 

3 . 2 - d 3 b' 'J ; y > 
| - ?on-i - ^f/lfxy f 3 . 2 - d 3 t" 'J i : J > ( 7.4mg 
. 0. 40mmol) t*-7;H>/> ( 270mg, 2. Ommol) Srg^x ? 
(3ml)*t, t /u > ftoitT, 1 i$ R8 Jta & « St L f:» 

> : ftexf-;u= l : I) 7f|«L, £ W 1" S ^M4fc 

(83mg. 0. 30mmol) £ff fc c 
'H NMR (400MH2, DMS0-d«) : 6 2. 33(3H. s). 3. 03(2H, m) 
, 3.33(2H, m). 4. 98(lH. m). 7. 16(2H, m). 7.24(2H, m), 7.7l(l 
H, s), 7.98UH, d. J=7Hz). 8.5KIH. s)o 
M S (FAB) : m/z 282(M+H) " a 
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I - ( 2 - < >?-)\,T l J ) tfp d [ 2 , 3 - d ] 
e 'J ; is > 

4 - ^Dofoo [2. 3-d] e'J £ •>'> (83mg, 0.54mmol) 
(J. Chem. Soc. . 131(1960), J. Org. Chen. . 26. 3809(1961) # 
83) i2-7WO^> (220mg. 1. 6mmol) ££^.x. ? y - ,u ( 
5nl) + Tf v >m»STs l BSPalJo&jgjfc L tz 0 mm*ii$.E.%£ 

LT©£>*lfc5$il£'> i) fj f )i 1 o -7 \. y ^ y ^ _ ( g£ g£ .x f - ;U ) 

ft®fttttt**4-*«flfl:&«! (38mg, 0.20mmol) £f# 

'H N'MR (400MH2. DMS0-d,): o 2.96(211. m), 3. 32(2H. n) 
, 4.92(111. m). 6.57(111. m). 7.05(111. m). 7. 16(2H, mj. 7.25(2 
H. m). 7.5K1H. d. J=8Hz). 8. 13(IH. s). 11.4(1(1. br. ) e 
M S (FAB) : m/2 251 (M+H) " 0 

IMl- 4 - (2-o^-^7;;) fx/ [2, 3 - d 3 
g !LJ_Ji> 

a) &7ki*K(1.7ml) ir^ftT. *g£(4.7ml) £ ft T L tz Wl . 2 
- T £ / ft7x>-3 - *^t:>'|[xf iU7r;K2.8g, 16.4 
■mo I) Sr/fl^m&T 2 fl#F a mr# L tz- £ S £ & . i - -r- /U 

15. 3mmoI) &mtz 0 

b ) 2 - * JV i JU 7 i J * * y x > - 3 - -h Jl V & x * 7b x X 
-r;K3.0g. l5.3romol) £ * ;U A T £ K (12ml) IC&8?L N *"&T 
>*x^A(3.0g. 48.2mmol) ^flO^TlSO °C V 6 B# ffl }f# L fc o 

i~ Z> 4 - fc Kn + >'f x; [ 2 . 3 - d ] t° ')£->>( i . 7 g , l i. o 
mmol) ^rfffco 
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' H N'MR ( 400MH2. DMSO-d,) : o 7.39(111. d. J =5. 8Hz). 7. 
58(1(1. d. J = 5.8Hz). 8. 1K1H. s). 12.45(1H. broad) 0 
M S ( FAB) : tn/Z 153(M+H) 

c) 4 - t Kot/fxy [ 2 . 3 - d ] f 'I ;•>'>( 300mg. 2 
.Ommol) It 'J > Cl.5il)4«, I IS! ft! A £ $ L tz 0 mm 

^^E§iLtl#btl/;4-!>Dnfx/ [ 2 , 3 - d 1 ii ') i 'J 
> ZftU? v Z £ K < 2 - 7 i J <{ > ? y (Llg, 8. Ommol) <!: &m 
3-9 J -)V C6ml)*T, 7;Uzf >mtft~r\ 2 B#KJd&«»E L fco & 

si^^Eii l r?# bntzmmz •> Hy^P^^^f - ( 

'S*-* > : &g£i*^= 5 : 2) ^^^ttft^W-To^ 
Hit £4^ U50mg, 0. 56mmol)£f#/c u 

H NMR ( 100MHz. CDCl.): d 2.98(2H. m). 3. 50(2H. m). 
5. 15(IH, m). 5.33UH. br. ). 7.08(111. d, J=6Hz). 7. 21-7. 29C5H 
. m). 8.54UH. s) 
M S (FAB) : m/z 268(M+H) ' 0 

Mtfoffl 6 . 4 - ( 2 - 4 > g - /I/ 7 i / ) 7 p f 2 . 3 - d ] fcf 

;i_J_ii> 

a ) ? a / - h "U ( 0. 50 g . 7. 6romo I > . 'J 2 - il 7 'b f t K 
(0. 32 g. 2. 7mmolh M)xfA7;> 1 0.40ml. 2. 9mmo I ) -ir F rt/ 
xy(8. 7ml) i:«^L, lOtf-^Jtali&iltfrt L r 1 -.. £ Ed i& £ &*a ft^7K 

- 7 ; / - 3 - > 7 y 7 -7 > ( 0. 27 g . 2. 5mmo I ) £ A: o 

b) 2-7; y-3-i/7777> (270mg, 2. 5mmol) . h'Jx 
;b F * H / - F (1. 5ml. 9. Ommol) „ &7kS£$ ( 0. 18ml. 1. 
9 ,umol)<DZl&tl£ I 3 0 X X 2 B# FalSn & il ft L a SfiS&S-ftiH 
L. 2 - 7 i / > ¥ y (670mg. 5. Ommol ) , + F '1 A (64 
Omg, 7. 8mmol) » §fc® C I. 1ml. l9mmol ) £ 1m A. X £ *o ic I 3 0 °C T 
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;^D7K?7 i - ( 'X * > : g£ & i = 2 : 1) f» §S! L 

, fccDm&mzfi-f zmmitsm (44mg. o. ismmoi) 

'H NMR (400MH2. CDC1,): d 2. 98(2H. m), 3. 47(2H. m). 
5.05CLH. m). 5.37(1H. br. ). 6.63UH, s). 7. 20-7. 30(4H, m). 7 
. 47C 1H, s). 8.44UH. s) 0 
M S (FAB) : m/z 252CM+H) " 0 

IR (KBr) : v 3490. 3250, 1620, 1590. 1510. 1480. 1 140 cm 

* O 

EMUL- 4 - ( 2 - -f > ?_=. Jl T j J ) b° 5 •/ p [ 3 , 4 - d 

4 — t K p + •> b' 7 7 d [ 3 . 4 - d 3 t" 'J i >" > ( 140rag. I. 0 
romol) , * * > 'J > (3.0ml), if / f- ;l/ T - U > (0.39ral, 3. 
I # roolK *i:2 - 7; ;>f (400mg. 3. Ommo!) 3r ffl ^ X% 

: g£|£x^/U = 5 : 2 ) filSL ft O tl fl £ W "T £ M H ft 
(150rag, 0. 56mmol)£-ff fc 0 
1 H NMR ( 400MHz. DMSO-d,): 6 J. 95 ( 2H. m). 3. 34(2H. m) 
. 4.94(1H. m). 7. 17(2H. in), 7. 27(2H, m;. 8. 12C1H. s>. 8.26(1 
H. s). 8.33(1H. br. )o 
M S (FAB) : m/z 252(M+H) " 0 

HfflSfll 8 . 7 - (2 - -f >/-;b7 ; ;) - g-h')7'/n [4 

. 5 - d ] I: 'J ; y > 
4, 5-/7W-6-?DDb ,| J-;y> ( 140mg, 0. 97mmol)(J 
. Am. Chem. Soc. . 76. 6073(1954) $R) . IBft-f v? ; A (0. 
15ml. I. lmmol)££Jf§ v> * * if > (7ml)*. 1. 5 mffitiUf&MM L 
fco£JS&£?£iPL, 2-7=y>T>^y ( 280mg. 2. ImmoO £Jta 
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y;i/?D?K77< - ( & ft y ^ u > : y ^y-^ = 2 0 : 1) 

(lOOmg, 0. 40mmol fc 0 
rap : 229 ~23l °C 

'H NMR ( 400MHz. DMS0-d 6 ) : 0 3. 09(2H. in), 3.25C2H. m) 
. 5.02C1H. m), 7. 17(2H. m). 7.24(2H, m). 8.39(IH. s). 9.07(1 
H. br. ). 15. 94(IH. br. ) 0 
M S (PAB) : m/z 253(MfH) 

Hftfeffi) 9 . I - (2-i>^-^7;y) f^tva (5. 4 - 
d j t" ') j > 

4 - > 7 / - 5 - ^ h + •> y f- U > T i y * * -9- v - ;l/ ( 240mg, 
1.5ramol) (J. Am. Chem. Soc.,88, 3829(1966h Bull. Chem. So 
c. JAPAN, 43. 187(1970) s Bull. Chem. Soc. JAPAN. 43. 3909( 
1970) #BS) . 2-7;/^^/ (580mg. 1.4mmol) 
J -A, (2ml)4>, 6. 5 flf Pal Jd M L fc* ,S&£?i£Eg£ L Ti# 
bft/:ii* , > | Jn"'HD7K77 f - ( i* it * f- u > : i£g£ 

if-/b= 1:4) -eftML. ft©$J&ffi£W^ ft £#3 (56mg 

, 0. 22mmol) &f#fco 

' H NMR (400MHz, DMS0-d s ) : 6 3. 12(2H. m), 3. 30(2H, m) 
. 4.97(1H, br. ), 7. 16(2H, m), 7. 23(2H, m), 8. 37(1H. br. ). 8. 
5KIH, br. ), 8.62(IH. s) c 
M S (PAB) : m/z 253(MtH) " 0 

M&m 1 0 . S-jt+to-i - (2 - 1 y ?'-JlsT i S ) 4 V * 

± '/ P [ 5 , 4 - d ] fc* U i y > 
4-'>7;-5-xl. + yyf l/>7; / -3-7;H7+t 
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V-/U (320mg, 1.8mmol) (J. Org. Chem. . 29. 2116( 1964) #.1 
) , 2 - 7 > y < > ^ > (710mg. 5. 3mmol> £g*£i 9 J - )V (3m 

i. 5 $i&)ft&a%L tz 0 8«*«es*lt» ztuz&m 

) z-9 J -^fr£J£gft LT\ SHIM 

4b £$3 ( 270mg. 0.38mmol 
mp : 208 °C 

' H NMR ( 400MHz. DMS0-d 6 ): o 2.62(3H. s). 3. 1K2H. m) 
, 3. 35C2H. m). 5. 12UH. m). 7. 17(2H. m). 7. 24(2H. m), 7.60(1 
H, br. 8. 46C1H. s) 0 
M S (FAB) : m/z 267 (M+H) 

I R U'Br; : v 3260. 1590, 1500. 1460. 1320. 1250. 1220 cm 
Mill- 7 - ( 2 - J > 9'-H7 i y ) ± 7 7 a [ 5 . 4 - 

d ] ¥JL_L2_> 

T-^DDfT'/c [5, 4 — d ] t" 'J i : J > ( 50mg. 0. 29mmol 
) (J. Org. Chem.. 26, 4961( 1961). Chem. Pharm. Bull.. 16. 7 
50(1968)#PS) <'120mg. 0.90mmolK -r ffl O T 

Hffiffl 1 i: mVkO ftff £ fr<.» » i/'MVA?D7^77^ - ( 's 
+ t>:Kif/l=2 : 1) -eaiSL. i^O^ttl^f t oil 
fll&tl (41mg. 0. 15mmol) &mtz 0 

'H NMR ( 400MHz. CDC1,): 6 3.0K2H. m), 3. 50(2H. m). 
5. 14C1H, br. ). 6. 33(1H. br. ). 7. 19-7. 28(4H. m). 8. 56(1H. s). 

8. 74C1H. s) 8. 49(1H. s) 0 
M S (FAB) : m/z 269CM + H) " 0 

mmm 1 2 . 2 - ( 2 --f >y-^? ; ;) -1-^7-2. 3 

. 5 . 7 - f- h5 7f -f >-r r > 
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2- ?dd-I - f7-2. J. 5. 7-^b^7+r''f'>f : >( 
50mg, 0. 29mmol) (J. Org. Chem. . 26. 4961 ( 196 1) , J. Chem. S 
oc. (C) 1856(1967) #83) , o -y * J < > > ( 120mg, 0. 90mmo 

l), yiflut tfew i tmmomftzni.^ > u t r 

7 7 a - (A*f>:ftS[xf^=:i : 1) TfttS! I . ftCDtlttll 
^ft^lSIt^^ Ulmg. 0. i5mmol) £(#f: 0 

1 H NMR (400MHz. CDC1 .) : o 3.08(2H. m), 3.53(2H, ra). 
5.25CIH. br.). 6. 99(1 H. br. ). 7. 22-7. 30(4H, m). 8.66(1H. s) 

MS (FAB) : m/z 270 (MtH) * 3 

% m ffil 1 3 . 6 - (2-Oy_/l>7; / ) - i- ^;M7f 
7 V p [ 3 . 4 - d 3 b' 1 ) • 

3- 7;;-5-^f/i/-4-< v f 7 y - - h 'J ;M 
270mg, 1.9ramol) (Arch. Pharm. Ber. Dtsch. Pharm. Ces. , 301, 

611(1968). Angew. Chem. internat. Edit.. 6. 83(1967) #JK) 
, h ij /U^r/U b */U ^ - b ( 1. 9ml. 12niio!h feftftft U. 9i 
1, 20moU <0?S&#9£ 1 3 0 2 l^PaljD^^^ L tz 0 
ff-cg^ift , ? y - ;U (3ml). 2-7; / f f 780mg, 

5.8mmol) ^/JD^T. $ £ Id I B# p B T Jo ifc it »?t L ti . li^IESi 
lT'&t>fttz%m$: is V J] Y JU? a ■? b ? y 7 < - O&itJ * b > 
:ft»ifA=l : 3) TUSH L . ft® £ *£Sfl:£«5 

(lOOmg. 0. 35mmol)£ ft ti 0 

' H NMR (400MHz. DMS0-d s ) : 3. 04(3H. s). 3. 14C2H, m) 
, 3.39(2H. m). 5. 12(1H. m). 7. 18(2H, m). 7.25(2H. m). 7.32(1 
H. br. ). 8.35UH. s) c 
M S (FAB) : m/z 283(M+H) " 0 

Hifeffj i 4 . 7 - ( 2 - ^ > y - ji 7 j ) - i . 3 - v y ^ ;u 
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- 1 II - e 5 V a [ 4 . 3 - d j h' 'i • •> > 
7 - ? a □ - I . 3 - •>' > f ;l/ - 1 H — fc" 7 V o [ 4 , 3-d] 
t* «J $ >" > (28oig. 0. 15nnol) (J. Med. Chero. . 31. 454(1988) 
N 2-7; (66mg, O.'SOnnol) . MJxf*7; 

> (30/* I. 0. 2 moD^^^^ft y f- U > (lml)4>. 2 B#P H 1/KJj^il 

% l tz o & j& £ me § * l t m t> n tz mm & •> u # y /u 2 □ -? h/ 

7 7 4 - fx*^ > : SlF»if-^= I : 4 ) TftSSU 
££"f Z>mm\t&m (26mg, 0. 093mmol)£f^o 

'H NMR (400MHz. 0MS0-d 4 ): 6 2. 38(3H. s). 3. 09(2H, m) 
, 3.39(2H. m). 1. 14(3H. s). 5.06OH. m). 7. 17C2H. m), 7.24(2 
H, m). 8.26CIH. s) c 
M S (FAB) : m/2 280(M+H) ' 0 

HSfcffil L 5 . 4 - ( 2 - ± > ? - ;u 7 $ I ) e 'J K ( 2 , 3-d 
] f 'J i > > 

4 - t K o * •> t* U K [ 2 . 3 - d ] f »J ; •>' > ( 150mg, 1. 0mm 
ol) (J. Am. Chem. Soc. , 77. 2256(1955) #8?.) , * * •> JB fl: 'J 

> < I. 0ml). 2 - 7 ? J <i y y > ( 270mg. 2. Ommol) . h'lxf^l 
7; > (1.4 ml. iOmmolK g & «^ * 4 s - * > (5ml )£ffl t> T Hfifcff'l 1 
J_ <h Is] & CO & fp £ It <- ^ ->U*y*^D7l>y77< - ( m St x ^ 
;U : y ? / -;U= 1 9 : I ) T-fflig U ft © «tt ®& W 5 UStt 

(60mg, 0. 23mmol) £ f# tz o 
'H NMR UOOMHz. CDCU): 6 3. 06(2H. m), 3.39(2H. m). 
5. 05C1H. in), 7. 17(2H. m), 7. 26(2H, in), 7. 5l(lH, m). 8. 60(1H. 

br.d), 8.65(1H. s). 8.80C1H. m). 8.98(IH. m) « 
MS ( FAB) : m/z 293(MtH) " 0 

HfflEffil 1 6 . 4 - [N - ( 2 - > ^ - ;U ) -N->f^7;; 

] - 5- ^f;l/fxy [2, 3-dJ tf U § ! J > 
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fjilig Ufflgffil 1 ■ <D<t&to. 4 - < 2 - 4 > y-J\,T i J ) - 5 - 
/ f- x y [2, 3 - d ] f'J ••>•> (29mg, 0. lOmmol) Z&m 
i>^A*AA7i K ( 0. 5ral ) K jg j# L , * % ft + h 'J ^ A C 4. 4m 
g, 0. llmmol^jD^, Mim"c 1 0#&Hf#Lfco KJSffi£ftK:3? 
ft^^U (7.0 //I, 0. llmmoD^iD^SS-e $ £K 3 0#«#Lfc 
o R J£ « tc to o n A W«JI£&*fi6K h 

v i^O$!ttI^Wt &^lgfl:&ft (20mg, 0.070mmol)^ff fco 
'H NMR ( 400MH2. CDCU): o 2.60(3H, s). 2. 87(3H. s). 

3. 13(2H. o). 3.3K2H. m), I. 87(1H. m). 6.98UH. s). 7. 17(2H. 
m), 7. 23C2H. m). 8. 59(1H, s) 0 

M S (FAB) : m/z 296(MfH) " „ 

Hfifeffil 1 7 . 4 - (2-^>^-;l/7;y) -5-^x — ^fx 

/ [ 2 , 3 - d ] b' 'J ; ^ > 
4 — y'DD — 5 — ~7 i - f x y [ 2 . 3 - d j M U i v > (50 
mg, 0. 20mmol) 2 - 7 ^ J 4 y 7 > ( 1 lOmg. 0. 80mmol ffl (.» t| 
jfeff) 1 ±ffl&<Dmft £ ff I.* . y')n'Oa7K77^ - ( a, * 
t>:ft8xf^=2 : DT-aSL * ^ ft II * W * 6 B M it 
£ft (67mg. 0. 20mmol) 
'H NMR (400MHz. CDC1,): o 2.54(2H. m). 3. 27(2H. m). 

4. 92(IH, m). 5. 18(1H. br. ), 7.03UH. s). 7. 15(4H. m), 7.21-7 
.35(5H, m). 8. 53(1H. s) 0 

M S (FAB) : m/z 344(M+H) * , 

Mm® 1 8 . 4 - (2 - << > y-frT i J ) - 5 - ( 2 - * x x 

^ ) fxy [ 2 , 3 - d ] e u v y 

4-^DD-5-(2-^xx;U)^xy [2, 3-d] b* U £ 
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y > (50mg. 6.20mmol) 2 - 7 • J -i > > (UOmg, 0. 80mmo I ) £ 

o^Mit^tl '70mg. 0.20mmol) £f#^„ 

1 H NMR (400MHz. CDC i 3 ) : o 2.66(2H, m). 3.34(211, a), 
5.00OH, in). 5.77(111, br. ). 6.85C1H. n). 6.89(1H. m). 7.18(4 
H, m). 7.22(1H. s). 7.29(111. ra). 8.55(1 H, s) c 
M S (FAB) : m/z 350(M+H) ' 0 

nmm 1 9 . 5 - 1 2 - 7 u ;u ) - 4 - c 2 - 4 > r-jir * ; 

) ± x y [ 2 . 3 - d ] b* 'J ^ y > 
a; if A '2 — T i / — 4 — ( 2 - 7 >j ;l/ ) f*7x>-3- 
/7 yU + * •> U - b ( 500mg. 2. lmmol) * * ;U A T > K ( 4ml ) 4 1 » 1 
8 0 X V 3 BtPMf* L tzr L Tf#£n©i£S&££fclK 

U fc^#lttffi£W^35- ( 2 - 7 'J >U ) - J- tFo + yfx 
y [2, 3-d] e.U^i?> (330mg, l.5mmol) £i#fc 0 
' H NMR ( 400MHz. DMS0-d,): 6 6.56(1H. m). 7.56UH. d. 
J-3HZ). 7.72C2H. m). 8. 14(1H. s>, 12.52QH. br. d)., 

b ) 5 - ( 2 - -7 U ji ) - 4 - t K o * *> f- x / \ 2 . 3 - d ; 
f 'J ; •>' > (180«ng. 0. 80mnol)£5l-* *>Jfifl: «J > (2. 0ml.)*. 2 H# 
FalMM L tzo mm&i&EE'g£:LXmz>ntz 5 - (2-7U*) 
-4-^ODfxy [2. 3 - d 3 f'J i ^>^tl!toCi^< 
, 2-7;H>y> ( 130mg. 0. 98mmol K h <l x f rt< 7 ; > (0. 
90ml. 6. 4mmol) t Kjfcx * 7 - ;U (5ml)*-? , 7;^'>tIT> 2 

BtFaiira Tilsit l tz* ®mz®.K. i g£: l ti# ^ ntzmmz •> «j * 

7o^h7'"57f - ( 'S + -9" > : ftSf x ^ ;U = 2 : 1) tttSIL, 
fc©«JttiL£Wf-o«iIi*fc£to (I30mg. 0. 39mnol)£i§fco 
' H NMR (400MHz. CDCl,): 6 2. 86(2H, m). 3. 43(2H. m). 
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5.14(111. m), t>. 40(1H. m), 6. 44(IH. m). 6.79(111. br. ). 7.09(1 
H, n). 7. 20-7. 30(4H, m). 8.53(111. s) c 
M S (FAB) : m/z 334(M+H) 

Hill- 4 - (2-^>?--;U7^/) - 5, Q_zJLL±A 

l£i [ 2 , 3 - d ; eji_j_ii> 

a ) x =f~ jl 2 - 7 S J - 4 , 5-yyf*ft7i>-3-* 
;U * 4r •> U - (500mg, 2. 5mmol) % *j|/i»7; K (5ml)£ffl<,'T 
EMS 1 9 • ©a) ilajtf <7>$ft£fT^ ft<D#ltt<I£#-f 3 4 - 
t K a * > - 5 . ." 2 . 3 - d ; tf U i. > l 

380mg. 2. lmmo 1 ) £ &tz* 

'H NMR ( 400MHz. DMS0-d,.):o 2. 35C3H. s>. 2. 39(3H. s"> 
. 7. 98(111. s). 12. 17(1H. br. s) 

b ) 4 - t K a * •> - 5 , L 2 . 3 — d j t* 

•J ~ i? > f 180mg. 1. Ommol) . * * > *M -ft 'J > ( I. 0ml), 2 - 7 ~ 
J << y V y (270mg. 2. Ommol) , h 'i x> ;b 7 ; > (0.84ml, 6.0m 
mol). J- » / - (5ml)£ffl l'T ||j|jgM 9 . CO b ) >l3t£<D 

J£ ^ £ fT ^ , y'Jn'/^D^I-r^f- t 'X * > : ft & x- * 
Jl=2 : I ) T'ftSL &<0®&mZ?i* -lli%mil&m (I90mg, 0 
. 64«mol)*^fc-. 

'H NMR UOOMHz. CDCh): o 2.32(3H. s). 2. 38(3H. a), 
2.93(2H. n). 3. 50(2H, m). 5. 09(1H. m). 5. 62C1H. br. d). 7. 20( 
2H. m). 7.26(2H. m), 8. 42C1H. s) c 
M S (FAB) : m/z 296UHH) " 0 

nmm 2 1 . 4 - ( 2 a, 7 ~, /j - 5- [6 - ( 3 - 

/f;bb''Jy;l/) ; fiy [ 2 . 3 - d ! £ >) i it 

7 ~ y - 5 - [ 6 - (3 - /f yH: U ] 
6 0 
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f-*7x>-3-rt/Uji?*vl/-h (520mg. 2.0mmol). */bA7 
S K (4ml)£ffl ^X nmm 1 9 . a ) t m $ © H ft & <T l» % 

ftiti^tto 4 - t Kd*-> - 5 - [ 6 - ( 3 - y f- JU f «J y ;l/ 

) 3 f-x y [ 2 . 3 - d ] f iJ ; •> > (330mg. 1. 4mmol) Zmtz* 
'H NMR ( 400MHz. DMSO-d,) : 6 7.27C1H. d. J = 8H2). 7.61 

(1H. s), 7.82C1H, d. J=8Hz), 8. 15UH, s), 8.59(1H. s). 12.48 

(1R. br. s) 

b) 4-tKo*S/-5 - [6 - ( 3 - / f- JV £ U JU ) ] ^ x 
y [ 2 . 3 - d ] t'y (240mg. I. Ommol) , * 4- S/£ft 'J > 

(3.0ml). 2 - T $ J <( > ^ > C270mg, 2. Ommol). h llxf;|,7 
S > (2.8ml. liOmmolk f£*lx?y-/i, ( 6ml ) £ ffl I » T |M|_L1 
. © b ) £ {el fS <7) m ft £ ff ^ > •> 'J /7 Y Jl J a -7 h y -5 7 -r - ( ig 
it / = I : 1) tflfiL, 

HtJ!Ifl:£133 C 140ns. 0. 38nmoi)£i# fco 

'H NMR (400MHz. CDC1 3 ): S 2. 57(3H. s). 2.60(2H, m). 

3.29(211. m). 4.97(2H, m), 6. 85(1H. d. J=8Hz). 7. 06(1H. s), 
7. 15-7. 20C4H. m). 7. 35C1H. m). 8. 52(IH. n). 8.54(IH, s) 0 
M S ( FAB) : m/2 359(M+H) " 4 
IM11- 4 - ( 2 - << > ^_7UT ^ J ) - 5 - ± V -7 a fc" J± 

7- x / [2. 3-d] V *) i i? > 
a) xf^ 2-7 5 /-4--f y^ot^f t7x>-3-* 
;l/t:+y U - h (800mg. 3. 8mmol) % * ;U A T $ K (5al)^ffll^T 
IMH. ©a) £P8©$»ft£n-ii, ft©«5ttfe«-W-r* 4 - 
t K p *■ •> - 5 - < v y p b* ;l/ f- x y [ 2 . 3 - d ] t* »J 5 •>* > ( 
330mg. 1.7mmol) & if fco 

'H NMR (400MHz. DMS0-d 6 ) : 5 I. 33C6H. d. J=7Hz). 3.75 
(1H. m). 6. 95(1H. s). 8. 00(1H, s). 11.43(1H. br. s) Q 
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b) J - t FD*y - 5 -'fvToh'/l'fxy [2. 3-d] fc? 
*) i : s > (200mg. l.03mmolK * * > £ it x ) > U. 0ml ) . 2-Ti 
J -f > ^ > iggf ig (200mg. 1. 2mmol) , h 'J ^ f- )V T I y ( I. 0ml. 
7.2mmol) , gjgx7>-/u (5ml l> T Ufifeffll 1 9 . co b ) £ 
E o £ rr i. ^ •> u v jv ? o -7 h y 5 7 y - ( 's * > : ft 

Si^^=2 : I) •e^SIL, i^O^il^ftSlIj^U (19 
Omg, 0. 64mmol it o 

'H NMR (400MHz. CDCL): <5 1. 25(6H. d, J=7Hz), 2.96(3 
H, m), 3. 50(2H. dd, J=7Hz. 16Hz). 5. 16(1H. m). 5.63(1H, br. d 
), 6. 87(1H. s). 7. 20(2H, m), 7.26(2H. m), 8. 49(1H. s) 0 
M S (FAB) : m/z 310(M*H) ' o 
Hifeffl) 2 3 . 4- (5-/h*-w>?~>-2--f;u) y $ y - 

% - t * A/* x. J [2, 3-dj b' U ~ > 
jjilfg iliiff'l l . © b ) V&fcL tz. 2-T*y-5-/h*v"f 
y ^ > (90mg) > 4-7no-5-/f : -;l/f-x/ [2. 3-d] fc° 
'J i > (90mg, 0. 50mmol) , h <Jif ^7 ; > (0.23il, I. 7mmo 
l) v x?y-/U ( lml)£ffi l^T Hfifcffl 1 9 . CO b ) £HJi©l§ft£ 
ff 1 » >'l*yA?n7|>y77f - ( 'N + -H- ^ : jfe X. + /I = 4 
: 1) Tgl!L> fcOVntemZfit ZUMitS® (20mg, 0.064mmo 

'H NMR (400MHz, CDCl 3 ): <5 2. 47(3H, s), 2.88(2H, m), 
3. 45(2H, m). 3. 80(3H, s), 5. 10C 1H. m). 5. 13(1H. br. d), 6. 76( 
1H, m), 6. 80(2H, m). 8. 47(1H. s)o 
M S (FAB) : m/z 312(MfH) " , 

|M_2_i. 4 - ( 5 - fc K d * •> > ^ > - 2 - 1 ;U ) '7 $ J 
-5-/fJ^xy [ 2 . 3-dj fc* *) i i? y 

m izm&m±- r-en&Ltz, 2 - c t e r t - 7 h * •> a & # - 
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^7 • / i - 5 - t K d * •> i > y > ( I30mg, 0. 50mmol )iz 4 N i£ 
g£ - v * * > (2.3ml). gfcgg (6. 9ml)<£:jD^, lig (: I 0 tfPaHl 
# L TZ: £ i& E g £ U, 2 - 7; ; - 5 - t Fo + y-f >^ 

N h y x f ;l/7 i > (0. 14ml, 1. Ommolh 4 - ?dd-5-^A 
[2. 3-d] bf U ~ > (83mg, 0. 60mmol) , l'T| 
flgfll 1 9 . tf> b ) £ l^^^^flF^fT^s y'JAf'^D7K77 
-f - O&it/ ris > : ISS!if;b= 2 : 1) TjfiHU ^O^ttfl 
£Wt 6^fI<ft:S-$7 ( I7mg, 0.057mmol ) Srff/Co 

'H NMR ( 400MH2. DMSO-d*): 6 2. 56(3H. s;. 2.94(2H. m) 
, 3.22(2H. m), 4.<97(IH, m), 6. 55(2H. m). 6.63CIH. s). 7.00(1 
H. d. J =8Hz ). 7. M(1H. s). 8.35(IH. s;. 9.06(LH. s) , 
M S < FAB) : m/z 298(MfH) ' 0 

I R CKBr) : v 3470. 1580, 1500 cm " ' 0 
nm&l 2 5 . 4 - (5-7x;t->0^>-2-^^) T^y 

-5-yf;bfx; [ 2 , 3 - d 3 £ l ) i : J > 
a ) Mit^l 1 . ~Ca ffc L tZs 2 - (tert-^K^it:- 
;UT i t > - 5 - t K d + •> -f > ^ > ( lOOmg. 0. lOaimol)^ T -tr h 
> (2ml )JC/gfl? L , R»*'1'5A (58mg, 0. 45mmoP - ^ > : J ~> 
070' (48// L 0. 40romol)^ftD^T 3 8# jjn & M L tz» K£« 

3" & . 2 - ( t e r t -7 , h + y*;l/'f-;l/7; y) - 5 - 7 x J 
*i/<<yy> (I20rag, 0. 36nmol)£f»A:- 

'H XMR (400MHz, CDC1-): o 1.44(9H. s), 2. 72(2H. m). 
3.22(2H. m), 4.48UH, m), 4.74(IH, m), 5. 04(2H, s), 6.79(1H, 

m), 6.84(IH. m), 7. 09(1H, m). 7. 29-7. 43(5H. m) o 
M S (FAB) : m/z 340(M+H) " 0 
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b ) 2 - ( t e r t - 7 h 4- •> ii jl : x ji r i J ) -5-7x7 
* •> -f > '9 > ( 120mg, 0.36mmolh 4 N ttfflf - •> * * > ( 1. 7il) 
x ft£ (5. lml)£ffl I'T H^ff} 2 4 . i ig»©ftft£fT<.^ ft4>#3 
ttlI£W"f o . 2-7; ;-5-7iy+->0 (99mg 
. 0. 36miool) Z'&tZo 

1 H NMR (400MH2. DMS0-d t ) : 6 2.88(211. m). 3.2K2H. m) 
. 3. 98C1H. m). 5.08OH. m). 6.84(lH.m). 6.63(111. s). 6.95(1H 
. m). 7. 16CIH. in), 7. 32-7. 43(5H, m), 8.09(2H, br. )o 
M S (FAB) : m/z 240(MtH) " « 

c) 2-7W-5-7x;*->'f >^'>lj[»IS ( 99mg, 0. 36mm 
oD . / -Jl (3ml), h 'J xf-yUT * > (92/z 1. 0. 66mmolK 

4-*ao-5-^f^fx; [ 2 . 3 - d j t «J £•>'>( 6lng. 
0. 33mmol) , ^ffll't lttW 1 9 . cob) i: |5)t£<Z> t# £ fT ^ * •> 
'J*y;b?D7^77^ - (^\ + -9->:g^^xf-/U=l : I ) T 
IIL &©«Jtt<I£*r-r 5««fll£1$5 (51mg, 0.13mmol) ^'Mtz 

'H NMR ( 400MHz. CDC i ) : 6 2.47(3H. s). 2.87(2H. in). 
3.43(211. m). 5. U5C2H. s). 5. 1K1H. m). 3. 63(1H. br.d). 6. 82( 
2H. in). 6.89(IH. s). 7. 15(1H. d. J=8Hz). 7. 32-7. 44 (5H. m). 8 
.47(111. s) 0 

M S (FAB) : m/'z 388(M + H) " 3 

I R (KBr) : v 3460. 1570, 1500, 1450. 1240, 1010 cm 'o 
Hftfeffl 2 6 . 4 - [5 - [ (E) - 2- (l-/f;b7i-/P) 
xf-;l/] ^>?*>-2--f;U] 7W-5-*f- 
,y f- jl / [ 2 , 3 - d 3 gJLUi> 
a ) gjiiffi) 2 . L tz . 2-(tert-7h*^/wl>**- 

;l/7;/) - 5- [ (E) - 2- (4-yfil/7x^^) ir-A 
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] -f > ? > (20mg. 0.060mmolK 4 N i&6£- x ;f * > (2.0ml). 
It® (G.Oml)£ffll>-C Hj$feffll 2 4 t n & <£> U ft £ fT I > > ft®#H$M 
^rWto, 2-7;y-5 - 1(E) - 2 - (4 - >f^7iiA 
) xf;i] 1->?'>i£®i£ (I6mg, 0.06mniol) £(ffc 0 

'H NMR ( 400MHz, MeOH-dJ : 6 2. 33(3H, s). 3. 02C2H. n) 
. 3. 40(2H. ra), 4. 10(1H. m). 7. 10-7. 17(4H. ■). 7.27(IH. in), 7 
.42C3H, b). 7.49(111. m) 0 

b) 2 - 7 IS - 5 - [(E) - 2- (4-^f-;UV x -;b) x 
f-/U] -C > ^' yi£8£*& ( 16mg, 0. OOmmol) , x ? J - >V (0.6ml) 
% h 'J x f- )\y T I > ( 50 ju I . 0. 36mmo 1), 4-?PD-5-*f-;U 
^xy ; 2 . 3 - d j t* 'J « > (Hmg. 0. 060mmol ffi l> THife 
gUJ. . b ) £ m$i<D&ft £<t^v > U V Jl 9 d -7 h f 3 ~> < 
- C\*-*>:it®x^yU=4 : [ ) ^Jf 8! L . i^Otlttl^f t 
& JgiHb o 325 (14mg, 0. 035aB0l)£&fc o 

'H NMR (400MHz, CDC 1 3 ) : 6 2. 36(3H. s), 2.47(3H. s). 
2. 93(2H, m), 3. 51(2H. m). 5. 13(1H. m). 5.63UH, br. d), 6. 80( 
1H. s). 7.06(2H. s), 7. 16C2H, m). 7.23UH, m), 7.34C1H, m). 
7.4K3H. m), 8.48(111. s) c 
M S (FAB) : m/z 398(M+H) - „ 
I R (KBr) : v 1570. 1500 cm ; 0 

HIW2 7 . 4 - ( 5 - / Y * : s i] fr^—ib 4 y ? y - 2 - -< )l 
) 7 ; y - 5 - ^ f ;l/f x; [2. 3-d] H <) i 

is > 

ju IB ^it^l 3 . c L/;2 - ( t e r t - 7 h * > ** x ;u 
7;/) - 5 - y h * •> *7 ;l/t:-/H > ^ > (60mg. 0. 21mmol) . 
4 N J£S- ^^- + -9- > (1.0ml ) , ft& (3. OnDtt^T, x ? / - 
;U (lml)s h ijxf AT ; > (88(tl. 0. 63mmolK 4 - ? p a - 5 
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- / * ji ? x J [2, :3 — d J fc* 'J ^ > ( 39mg. 0. 2 lmmo 1 ) £ ffl 
I'T HiW 2 4 . tmtfiomitZni*^ ■> u * d v h 7 

4 - O&it/ fls > : J\/= 6 : 1) T' fit S3 U &£>^&{fi 

^Wt^^Mft^-tl (32mg. 0. 094mmol)£f# tz a 

'H NMR (400MHz. CDCh): 6 2. 47(3H, s). 2.98(2H, n>), 
3. 54(2H. id), 3. 9K3H. s). 5. 15(IH. tn). 5.60(1H, br. d). 6. 82( 
1H. s), 7.32C2H. m), 7. 9l(lH, m), 7. 94(1H, id), 8.48(1H. s) Q 
M S ( FAB) : m/z 340(M+H) ' 0 

I R (KBr) : v 1720. 1570. 1500. 1270 cm " : 0 
Hflfeffil 2 8 . 4 - ( 5 - ij A> # * -> > ? y - 2 - Y ;u ) 7 §_y 

-5-/f^fxy [ 2 . 3 - d ] g u s •>• > 

BS IB % ff'l 2 7 . c&f&Ltz. 4 - C 5 - / h * > ij )\,K-)\,<< 
y ? > - 2 - J )l) 7;y-5-^f^fxy [2. 3-d] t°U 
^ 5? > (27mg. 0. 08mmol) x / ? J - ;U ( lml). I N 7K&ft^ h V 

^atk^^ (88 W 7 ttz 0 mm^^&^^txm 

fi£W^5£II{t&«J (25mg. 0. 072mmol )£ti f: s 

: H NMR UOOMHz. DMSO-de): 6 2. 57(3H. s>. 3. 03(2H. ro) 
, 3.34C2H. m), 5. OKlH. id). 6. 58(IH. br. d). 7.08UH, m), 7.1 
5(1H. s). 7. 68(1H, m). 7. 71(1H. m). 8.37(1H. s) o 
MS (FAB): m/z 326(M+H) 348(M+Na)' 0 
I R (KBr) : v 3450, 1570. 1550, 1500, 1430. 1400 cm _, o 
Hfeff) 2 9 . N-yob';b-2 - (5-x^yi/^xy [2, 3 - 
d 3 V l ) i : J > - 4 - 4 to) 7^y-5--f>^> 
ft ;P # 4- ■» $ K 

a ) jgilffl 4 . -e^g)cL/:, 2 - (t e r t - 7 h * ■> ft ;U *' x 
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;U T = / ) - 5 - il 'U *r > -T > 7 > I 30mg. 0. 1 Immo I ) % n - 7' 
Dt'l'T; > (20# 1. 0.24mmol). h 'J x f ^ 7 ; > (0.20ml. I. 
4mmolK 7o/« y + x + >g£4$7k^ (0.3ml) (#r^flS 5 5-100 
3 4 6 ^£$8#"3) % ^f/l7;;t*'J';>' (J&S&*) ^•^•ffc> 
(0.25ml) <K 0#fig«#LA:o REifcfcftlfcif- 

;uT*t?Lx ^ ®? 7K ^ u i*7kmm, mm-k&A. &%i6twt 

a-? b V? 7 4 - (^ + if>:6lFKi^yl/=4 : 1 ~ 3 : 7) T IS 
SS U &<&fljttll£*i © . N - 7u t';U - 2 - ( t e r t - 7 h 
+ ->^At:-A7 = / ) -5-i->7>*7H,tf*7i K ( 22mg, 0. 
070mmol)£(# tz c 

'H N'MR (400MH2. CDC1 3 ) : o ().99(3H, t. J=8Hz). 1.45(9 
H. s). 1.65C2H. q, J=7Hz), 2.8K2H. dd, J=5Hz. 16Hz), 3.31(2 
H, dd. J=7H2, I6H2). 3.4K2H, q. J=6Hz). 4.50(1H. br. s). 4.7 
0(1H. br. s). 6.07C1H. br. s), 7.24(111. d. J=8Hz). 7. 55(1H. d. 

J=8Hz). 7.62(iH. s) 0 
M S ( FAB) : m/z 319(MfH) " 0 
I R (KBr) : u 1690. 1640. 1540. 1170 cm 

b ) N - 7 o t' Jl - 2 - ( t e r t - 7* Y * : s * >V # — }\,T \ J 
) - 5 - < y y y ij )Utf*V i K (22mg. 0. 070mmol), 4 N £K - 
^tf*7> (2ml). (6. 0ml)£ffll>T jUfegj 2 4 £ ffiiSOSfefE 

£ '\i l» . N - 7 o e /u - 2 - t ^ j - 5 - i y 7 > *7 )V +: 4- if ^ K 
£»££$fco x^/-i (lmlK r 'Jxf^7;> (0.50 

ml. 3.6mmolK 4 - ^ a d - 5 - ^ f ; [2. 3-d] t° 'J 

iv> (I8mg. I. 0mmol)£ffi ^tHil<fi| l 9©b) <h fa) © ti ft £ 
{T l> N >'J*y*?a?^77< - ( ^ + -9- > : 6£S£jif-yl, = 
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2 : I ~ I : 2 ) c'RSLT, fi £ W © «H ft (12 

mg, 0. 033mmol )%'&tz<> 

'H NMR (400MHz. CDCI,): 6 0.99(3H, t. J=7Hz). 1.70(2 
H. m). 2. 46C3H. d. J = lHz). 2. 97(2H. dd, J=5Hz, 16Hz). 3.42(2 
H. q, J=6Hz). 3.52(211, dd. J=7Hz. 16Hz). 5. 12(IH, m). 5.60(1 
H, br. d). 6. IOC 1H. br. s). 6. 84(IH. s), 7. 29(1H. d. J=8Hz). 7 
. 58C1H. d. J=8Hz). 7.68(1H. s), 8.47(1H. s) 0 
M S (FAB) : m/z 367(M+H) ' 0 
I R (KBr) : u 1650. 1570. 1490 cm 
M tfe 3 0 . X-7jL-JU-2-(5-><*-/l/f-xy [2. 3 - 
d .' fc' 'i * •>' > - -1 - 4 J± ) T i i - } - ± > ? > 
ft ;u # * g $ h 
a ) tjjijffil 4 . "c £ fi£ L . 2 - ( t e r t + 
;UTiV) - 5 - t> /I/** v/ -f > ^ > (30mg, 0. llmraol) . T-'J 
> (21 w 1. 0.23mmol). MJxf;l/7; > (0.20ml. 1. 4mmol). ~f 
d /< >• * 7, * >S£*£7k#| (0. 3ml). / / f ^ 7 ; y h' 'J v > (ttiK 
g) , i&it/ *l> > (0. 25ml) £ffl UT HStiflJ 2 9 CD a ) > l^«0> 
H ft £ n <• 1 . /'in*?D7|>;77< - I 'S + * > 
;U=4 : 1-7 : 3) TrlttSL. ^O^ttffi^ W "T a . N - "7 x — 
;U - 2 - (tert-7Kyiii^-^7;y) - 5- -f>?'> 
*;p>K*1f$ K (27mg, 0. 077mmol)£i#^ 0 

' H NMR ( 400MHz. CDCh): <5 1.46C9H. s). 2. 85(2H. dd, 
J=5Hz. 16Hz). 3.3K2H. dd. J=7Hz. 16Hz), 4.40(tH. m). 4.50(1 
H, br.s). 4.75(IH, br. s). 7. 14(IH. t. J=7Hz). 7.35(2H. d. J = 
8Hz). 7.63(2H. d. J=8Hz). 7.66(1H. d. J=8Hz). 7.72C1H. s). 7 
.8K1H. s) 0 

M S ( FAB) : m/z 353(M+H) ' 0 
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I R (KBr) : v 1680. 1540. 1170 era • 

b ) N-7x-;l/-2 - ( t e r t - 7 h 4- •> ii )\, i-C x. ju 7 i J 
) - 5 - < > 9 > *? /I/ #* 4- If $ K ( 27mg, 0. 077mmo I ) % 4 N £ ft - 
(2.0ml), gfcft (6. 0rol)£ffl ^T gjtgj 2 4 . ip|»© 

J£ ft * a i » > N-7i-ii-2-7; y-5-Y>^y^;u+: + -y- 
^ K&ft&Srftfco **-x / (Imlk h "J xf/n ~ > ( 
0.50mt. 3.6mroolh 4-?DP-5-/f^fi; [2. 3-d] 
t* 'J Ivy ( 18mg. 1. 0mmol)£ffl ^X %Hk9\ 1 9 . ©b) <h|S|#© 
H ft £ 1T<- ^ > U *7 >r ? D ^? h / 7 7 * - ( 'V * If > : g£ft x f" 
;U= 4 : 1-1 : 1) T'S^Lt, ft©«Jttt*St 4Sift^«S 
(8mg. 0. 020mmol) ^<#^ 0 

' H NMR ( 400MHz. CDC1 , -MeOH-d ,) : 6 2.50(3H, s), 3. 03( 
2H, br.d, J = 6Hz), 3.57C2H, dd. J=7Hz, 16Hz). 5. 10(1H, br. s). 

6.87C1H, s), 7. 15(1H, t. J=7Hz), 7.66(2H, d, J=8Hz), 7.75(1 
H, d. J=8Hz). 7. 82(1H, s), 8. 43(1H, s) Q 
M S (FAB) : m/z 401 (M+H) " 0 
I R (KBr) : v 1640. 1560. 1500. 1370 cm " ' c . 
tii 3 1 . N - O v /U - 2 - ( 5 - y f- /U ^ jc / [ 2 . 3 - 



a ) 2 - ( t e r t - 7 h 4 > 77 ;U jK — Jl 7 i J ) - 5 - ij Jl # 
* : s4y?y (400mg. l.44mmolk ^ y i? Jl 7 i > (0.24ml. 2.2m 
mo lk H)xf^7i> (1.4il, lOmmolk 7 a /« > * x jfc > ft * 
TK^J (2. lml). y^f^l/7; y f'Ji?> (tt$jft) > /• f- U > 

(12ml) l't l»« 2 9 . a ) > |sl $ <o Jift £ ft ^ . •> U * 
y;l/^DVh^*57^ - ( *g y f- 1/ > : ^/-/l/=9 5 : 5) 
rttS! L. ffi^W-T-Sv N - ^ > v ;l/ - 2 - (ter t - 



d ] e_UJ g > - 4- -OH 7;/-5-^>^> 



77 ;u *' * U- ^ K 
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7 h- * •> ii Jl — JU T i J ) -5 - K ( 460m 

g, I. 25mmol)£f§ /i 0 

'H NMR 1400MHz, CDCl a ): 6 1.44(9H. s). 2.80(2H, dd. 
J = 4Hz, 16Hz). 3. 27(2H, dd. J=3Hz. 12Hz). 4.50(1H. br.s). 4.6 
4(2H. d. J=5Hz). 4.70(1H, br.s). 6.34C1H, br.s). 7. 30(6H. m) 
, 7. 59(1H. d. J=8Hz). 7. 65(1H, s) 

IR (KBr) : v 3300. 1690, 1640, 1540. 1280. 1 170 cm " ! 0 

b) N - -J ;U - 2 - (tert-7h + ^;H-ib7;; 
) - 5 - <f > / > ii )V * * -9" S K ( 820mg. 2. 2mmo I ) v 4 N £ & - 
(tOni) . mm (30mi) UT Hjfcfll 2 4 . ip]®© 
gl ft £ (T l ' . \ ; -<>y;l/-2-7; / — 5 

- > ^ > /Utf*-* S KJfi»Jfi (660mg, 2. 2mmol) £f#/c 0 

1 H NMR (400MHz. DMS0-d 6 ) : 6 3. 01(2H. dd. J-5Hz, 17Hz 
). 3. 32C2H, dd. J = 8Hz. 17Hz). 4.03(1H. m). 4. 48(2H. d J=6Hz) 
. 7. 23-7. 32(5H. m). 7. 36(1H, d, J=8Hz). 7. 76(IH. d. J=8Hz), 
7. 8K1H. s). 8.17(311. br. ). 8. 96(1H. m) c 

c ) N - ^ y : J ji> - 2 - 7 i j - 5 - < > ^ > ■ -h ji> .-K * if ~ Ktt 
(660mg. 2. 2mmol) » -t 9 ) - /I/ Q 19ml ) , h ') * A/ T ; > 
(0.94ml, 6.7mmolk 4 - ) dd - 5 - ^ iy L2. 3-d 

j b' U ^ : J > (4l0mg. 2. 2mmol) yffll-t lli 1 9 . Ob) 

, /')*y;^D7K77^ - ( i&4"t y U > : 

/*y-/u=9 5 : 5) T»ssjLrfi^n-i)@f*^x-^^-egfe^ 

LT, ^O^ttfl^rW-T -S^S^t^-^ ( 580mg. 1.4mmol) £fHfc<> 
' H NMR (400MHz. DMS0-d s ) : <5 2. 57(3H. s). 3. 11(2H. dd 
. J = 7Hz, 16Hz). 3. 42(2H. dd. J=8Hz. 10Hz). 4. 47(2H. d. J = 6Hz 
). 5.05(1H. m). 6.62(IH. d, J = 7Hz). 7. 15(1H. s). 7.23(1H. m) 
. 7.3K4H. m). 7.72(IH, d. J=8Hz), 7.78(1H. s). 8.37(1H. s), 

7 0 
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8. 92(1 H. nUo 
M S ( PAB) : m/z 415(MfH) 
I R (KBr) : u 1650. 1570. 1500 cm " ! a 

mmm 3 2 . 2 - - [2. 3 - d j 

a) 2 - (tert-7h*y*;l/t:-;l/7W) - 5 - ti )V *" 
*i"(>y> (l.Olg, 3.6mmol) > * /U * U > (0.48ml. 5.5mmol) 
\ Mi xf*7 i > (3.6ml. 26mmolh 7 s p /< > * X * >KHtK^ 
(5. 3ml), y * * A> 7 i / t" ') >' > (j&igS) , igft; f- U > (27 

mi) £ m i ' t § m m 2 9 . ©a) iiHjti^fp^rfi.^ 

^P^h^77f- ( J£ ft b > : jf?/-7U=9 5 : 5) c 1 ffi 

8L, ^©^&ii^W-r-5x 2 - (tert-n + ^^-f-'l' 
T i J ) Y>^>-5-*X/«K>i*^*U>7i K (l.Oj. 2. 9m 
mo 1 ) -Sr f# o 

'H NMR (400MHz. CDCh): o l.45(9H. s). 2.79(2H. dd. 
J=3Hz. I6H2). 3.27(2H. dd. J=7Hz, 16Hz). 3. 70(8H. br. s). 4.4 
0(IH, br. s), 4.70(IH. br. s), 7. 25(3H. m) c 

I R (KBr) : u 3320, 2970, 1710. 1620. 1520. 1430. 1270. 11 
70, 1 1 1 0 cm 

b ) 2 - ltert-7K->^^-ib7;;) < > *f > - 5 
- ii ;l> # > m * A* + ') > 7 « K ( 1. 0g, 2. 7mmo 1 h 4N ^g-yt 

(i2mD . mm (36mD $)ii>7 gj|fs 2 4 . tmmamr? 

£ nH &<&«jte«t£W-r£x 2-7; ;o/>-5-«^t:> 

8«yu*y >7^ KJ£i£i& ( 750mg, 2.7mmol) 

'H NMR (400MHz. DMS0-d.): 6 2.99(2H. m). 3. 29<2H. ,m) 
, 3.59(8H, br.s). 4. 02(1H. a), 7. 24(IH. d. J=8Hz). 7. 33(3H. 
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n), 8.20C3H. br.s) 

c ) 2 - 7 ^ / -T y ? > - 5 - ii )l > m * )l + U > T ~ K £ & 
& ( 750mg. 2. 7mmo 1 ) . x ? y - ji ( 23ml ) „ h 'J x ;U T ^ > ( 
1. 1ml. 8. 2mmol) „ <! - ? o d - 5 - / f i y [2. 3-d] 
t* U $ >' > (500mg. 2. 7mmol) ^ffll't|f£lj_. <£> b ) 
0*ft£fT^ >')*y/t^n7K77-{ - (igfl:/ * U > : 7 
* 7 -Jl= 9 5 : 5) T'ftMLTff £tto®#&i-x;UT'j$fcfr L 
ft©4$9tt{I£W t 3 fegfl: (680mg. l.Tmmol) £f#fc 0 
! H N'MR (400MHz, CDCl/): 6 2. 49(3H. s). 2. 96(2H. dd. 
J=5Hz. 16Hz). 3. 54(2H. dd. J=7Hz. 16Hz ; . 3. 70(8H. br.s). 5.1 
0(lH. m). 3.60(1H. d. J=6Hz). 7.25C3H. m). 8.4K1H. s) ; 
M S ( FAB) : ro/z 395(M+H) ' 0 
I R (KBr) : u 1570. 1500, 1110 cm 
MtfoW 3 3 . 4 - (4-7h*>^>?>-2--f;U) 7x7- 

5 - 7 ± JU ?• x J [ 2 . 3 - d } g 'i § ^ > 
jjijgg giiiffl 5 . t/) b ) •cr^fiK tfc, 2-7*7-4- / h * •>< 
> ^ > ( 27mg. 0. l7mmol) . 1 - )dd - 5 - ^fAf i / [ 2 . 
3 - d 3 fcf 'I x >' > < 3lmg. 0. 17mmol) . h '] x f /I 7 ; > f 7 1 # 
1. O.olmmolK x-9 J - )l ( I. 5ml )£ ffl O T gjgjgj 1 9 . Ob; i 
'HttO»ff*fTl' . .*> ') 77 y ;U ? d -7 h r 7 7 - + > : 
&x^/U=2 : I) t»«L »J©«Jttii^Wr<5ai«^&«5 (50 
mg. 0. l6mmol) tz 3 

' H NIVIR (400MHz. COCh): 6 2. 48(3H. s). 2.9K2H. m). 
3.49C2H, m). 5. 10(IH. m). 5. 63(1H. br. d). 6.72(IH. d. J = 8Hz) 
. 6. 80(1H. m). 6. 87C1H, d, J=7Hz). 7. 19(1H. t. J=8Hz), 8. 47( 
1H. s)c 

M S (FAB) : m/z 312(M+H) " a 
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I R (KBr) : u 3470. 1570. 1490, 1260. 1070 cm • ' ; 

MMEA±- 4 ~ { 4 - i b ± > ft ^ - ± ± y f > - 2 - ;u 

)T^y-5-y^;Uf-jiy [2. 3-d] e'J ; 

i? y 

miZ WMffl 7 . T L x 2-(tert-7r*S'*» ;UsK^ 
^7 ; / ) - 4 - J r- * •> i) JUtf — )\, << y ? y (45mg. 0. 15mmol) 
, 4N \&&-v***ty (0.7ml). mm (2. ImQfc ffl H r HH gj 2 
_4_. £ |3|»0>*ffc*fT<.^ 2 -T $ y - 4 - > r * iz/wUiK- JU-f 

y ? y tz-. ft ic v 2-7i;-4-/b*yi]jitf-ji> 
4 y V ym.fk&. j-^DD-5-/fii/fxy [ 2 . 3-d] t" 

U i x > (28mg. 0. ISmmol) . h 'J x f- ;U T = > (63^1. 0. 45mmo 
l) x ji^y-yu (lmO^ffl^T Hifegill 9 . © b ) i|5]tl^f#flF£ 
}Tl^ > 'J iJ V )V t d -7 h ^ 7 7 * - ( /\ * -9" > : ft & x ^ ;l/ = 2 
: I) 7?»fiL, ftO^tttt^W^-Stta^k^^ (15mg. 0.044mmo 

'H NMR (400MHz. CDC1,): o 2. 49(3H. s). 2.97(1H. dd. 
J = 5Hz. 16Hz), 3.33(IH. dd, J = 5Hz, 18Hz), 3.56(IH. dd. J=7Hz. 

16Hz;, 3.86C1H. dd. J=7Hz. 18Hz). 3.9K3H. s). 5. 1K1H, m). 

5.6K1H. br.d). 6.8K1H, s), 7.28(IH. m), 7. 44(IH, d. J=8Hz 
). 7. 89(IH. d. J=8Hz), 8.48(111. s) 0 
M S (FAB) : m/z 340(M+H) * 0 

I R (KBr): v 3430. 1700. 1570. 1490. 1300 cm "'„ 
gyfiLgji 3 5 . 4 - (5-7-trh^->-f>^>-2--T;l/) 7 i J 

-5 - ^f /i/f xy [2, 3 — d j t* >) * yy 
a > MJlILL- £ L fc. 2 - (tert-y^y/i/^'x 
;UT = J ) - 5- tFn + >Of> (lOOmg. 0. 40mmol)££;*li& 
il/^-Uy (2ml)izmm f'J?> (0. 19ml. 2. 3mmolK $t7k8£ 
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& (0. 11ml. I. 2mmo 1 ) £ fin T , 2 mtHtiLW I tz 9 fcfcfoi: 

u*a**«, gs*a&^7k> issussk**-*- h U mu 

@4U, ftO«ttI*tt55-7th*i/-.2 - (t e r t - 

-7 h * 7 j j ) * y ? > ( now. o.40nBo-i)£»fc. 

•H NMR (400MHz, CDC 1 3 ) : <5 1. 45C9H. s), 2.28C3H. s), 
2.77(2H. m). 3.26C2H. in), 4.47UH. m), 4.75(IH, m). 6.86C1H, 

d. J=8Hz). 6.93C1H. s). 7. 19(1H. d. J=8Hz) 0 
MS (FAB):m/z 292(MIH) 236(MrH-56r « 

b ) 3-7-th* 2/ - 2- (tert--/^y^t:-/l/7i 
y ) * > ? > ( 120mg, 0. 40mmolK 4 N Jfi K - * * ^ > (2mlK 

£ . 5-7-th* *s-l-7 \ J < V 9 (86mg. 0. 

38mmol) %:<&tZo 

' H NMR UOOMHz, DMS0-d«) : 6 2. 25(3H, s). 2. 95(2H. m) 
, 3.27C2H. in), 4.02OH. m), 6. 94(IH. d. J=8Hz), 7.03CIH. s). 

7. 29UH. d. J-8HZJ. 8. 17(3H. br. s; * 
c) 5-7th + ->-2-7; M> 9 (86mg. 0. 38mm 

ol), J-?OD-5-^f;l/fx; [2. 3-d] t U ; ^ >( 
76mg. 0. 41mmol) „ h 'J x f- )V 7 i > (0. 23ml. l.6uol)v 1^ 

- ;i (6ii)^ffli>r Httw 1 9 . ©b) <t 1^ ** © » ft £ 'rr > u 

^/y;^D7^77< - ( ^\ * > : ft® x f- /I, = 2 : 1) T'ff 
|!!Lv &©*!Jttii*f!*-<SSiai{k£4Jj (34mg, 0. lOmmol) Z'&tz,. 

'H NMR (400MHz, CDC 1 3 ) : 0 2. 29(3H. s), 2.49C3H. s). 
2.92(2H. ml). 3. 50(2H. m), 5. 13(1H. m), 5.62(1H. br. d), 6.81 
(1H, s). 6.9K1H, dd. J=2Hz. 8Hz). 6.98UH. s). 7.24(1H, d. J 
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:8Hz), 8. 47(1H. s), 
M S (FAB) : m/z 340(MfH) " 0 
gjfejgj 3 6 . 4 - ( 5 - g > 7 ■< )l * * •> Y > f > - 2 - ;U ) 
7';y-5-/f-;U^j.y [2. 3-d] 
> 

a ) Sl&fll 1 . tDfi£Lf:> 2 - ( t e r t - 7 h + > # /U *' - 
^7; / ) - 5- tK a* (lOOmg, 0. 40mmo I ) £ 

ft^fl/V (2«l)i:»»L, f U V s > (0. 15ml. I. 8miol ), Jgft ^ 
>7<OU (0. 14ml. I. ImmoD^Jta^T. Ifit'-«fefij$Cfc, KJfc 

*a 'J ^ A7k&$. IS?D^^7K, t&fl h 'J o A7j<?g^, 

@ * L T f# £ ft fc SI ?1 <£• , ^in";^D7K57^ - ( ^\ 

- ( t e r t-yh + y*;l't'-^7; y ) - 5 - O 7 •< /U # * 
•> J > ? > (130mg, 0. 37mmol)£f#f- 0 

'H NMR ( 400MHz. CDCl,): o 1.45C9H, s). 2.80(2H. ra), 
3.29C2H. m). 4. 50OH. m). 4.78(1H. m). 7.00UH. dd. J=2Hz. 8 
Hz), 7.07OH. s). 7.25C1H. d, J-8Hz), 7.5K2H. t. J=8Hz), 7. 
G3(1H. t, J = 7Hz). 8.20C2H, d, J=7Hz) c 
MS (FAB) : ro/z 354(M + H) r, 298(M+H-56)* 

b ) 5 - ^ > 7 -i i\> * * •> - 2 - ( t e r t - 7 h * > ii >V * - 
/U7^y) 4yyy (130mg, 0. 37mmolK 4N*£&-> ; ?r*-9-> ( 
2ml). (6rol)£ffl^T H%fflj 2 4 <h l^|jgHif££ nH» > 

ttI*ttS < 5 7 -OU * * v - 2 — t * y >f > ^ > E » £ 

(67mg, 0.35mmol) £i§fc 0 

' H NMR (400MHz, DMS0-d t ): <5 3. 00(2H. m). 3.3K2H, m) 
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. 4.0GUH. ■). T. 11CIH. dd. J-2Hz. 8Hzj. 7.2KIH. d. J=2Hz). 

7.36(111. d. J=8Hz). 7. 61(211. t. J=8Hz). 7. 56(1H. t. J=7Hz). 

8. 12(2H. d. J = 7Hz). 8.20(3H. br. s) 0 
c) 5 - O V* 4 )\> * * •> - 2 - 7 S J 4 y 9 y ig&ig ( 67mg, 
0. 35mroo I), 4-:?na-5-;<^;l/^xy [2, 3 - d ] t* 'J ~ 
^>(68mg, 0.37bboI) n h ') > > (0.52ml, 3.7mmolK 

x?y-/u (6inl)£ffl i>-C HS£ffl 1 9 O b ) £ fs] $ © ® ft £ it ^ > 
>U*y*^P7h/77-{ - ( *\ * -9" > : Sfexf 2 : 1 ) 
tffiSL 5&S*t&#I (70mg, 0. l7mmolJ £ 

tZc 

■H NMR ( 400MHz. CDC1J : o 2.5K3H. sJ. 2. 96C2H. in). 
3. 53(2H. m). 5. 17(1H. m), 5. 65(IH. br. d). 6. 82(1H. s). 7.04<. 

HI. dd. J=2Hz. 8Hz). 7. 13(1H, s). 7.30(111. d. J=8Hz), 7.51(2 

H, t, J=8Hz). 7.64(1H. t. J=8Hz), 8.20(2H. d, J=8Hz). 8.48(1 
H. s) o 

M S (FAB) : m/'z 402(MfH) " 0 

BMEAJL- 6 - ( 2 - 4 y y - jit i / ) ■? *\ y 

6 - ? d d 7' i) > C I50mg. I. Ommol ) . 2 - T i J i y V > ( 20 
Omg. l.Smnol) . x*y-;K6ml) *r 31^ T ft fife ffll 1 £Pfifc<PiftfE 
^iri\ li^n/:ztaR*x^y-;i/^t»ga{(:Lr, & <o flj ft £ 
*r*5flfHfl:£«!l (lOOrog. 0. 40mmo I )£*#/;:«> 
rap : 300^ 1^± 

: H NMR (400MHz. DMS0-d 6 ): o 3. 03(2H. m). 3. 27(2H, m) 
, 5.00UH. di). 7. 16(2H, m), 7. 23(2H. m), 7.79(IH. br. s). 8.0 
9(1H, br. s). 8. 2K1H. br. s), 13. 0(1H. br. ) c 
M S (FAB) : m/z 252(MtH) " 0 
Hill. 4 - (.2-4 y V-JIT i J ) f- x J [ 3 . 2 - d 
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] b° >) i is > 

a) 3-7; / ft7x>-2-^;^f>Sl^;Uxf/KlJ 
g. lOoimol) S**A7; K (3. 4ml ) (C to 200 °C "c 2 B# fei H # L 

*Wt44-t KD + ->fx; [3. 2-d] b' <l ~ ^ > ( 60mg, 
0. 39mmol) ^-fifco 

'H NMR ( 400MHz, DMSO-dO : 6 7.40C1H, in), 8. 14C1H. s) 
. 8.I8C1H, ■), 12.47UH, broad) 

b ) 4 - b K □ + •> f x ; [3, 2 - d • f i > CGOmg, 0. 
39mmol) . * * >l&it ') > (0. 6ml), ft!: 2 - 7 ; y Of > (21 
Omg, 1. 56mmol)£ffl I » T ^ Jfe fll 5 <h je] % <P li fE £ If l» x •> 'J il f h 
t \> 7 v 7 4 - ('V * If > : ft& J- -7* ;U = 1 : 2) tfttK L, 
&©$ftxH£W-f 6HM4b£tJ (30mg, 0. llmmol) ~?#/c 0 

' H NMR (400MHz, DMS0-d 6 ) : o 3.02(2H, dd, J=6, 16), 3 
.32(2H, m). 4.98(1H. m), 7. 16(2H. m). 7. 25(2H. m). 7. 37(1H, 
d, J=5Hz), 8.08(1H. m). 8.09(1H, d. J-5Hz), 8.48(1H, s> o 
MS K FAB) : m/z 268(M*H) ' 0 

b ht£>»g? NO (hiN0S)igfc^cp%gacc 

3§9i# £j&<&K|g£ L Tl» £ (Nunokawa, Y. et al, (1997) Bio 
chem. Biophys. Res. Commun. 233, 523-526) A5$ffl§§ (b h flfji ^ ^ 
%WMMh5<imM (ATCC. CCL185) ICN0S53 + F £ A L tziM®. 

) ^ffl^TH^^lT o tZc 

imm&n&W-effiLtiit&toZU-lBUng/ml) t TNF-a(500 
ng/mt) <h PI f| (c & Jq L > 24B#F a m© * 9 ;u ;u •> 7 x 5 --tf'o^tt 
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* ? ;U > 7 x 7 - -fcr S 14 (2 s /l' y 7 x 7 - 1' 7 -/ t -f •> X -f A 



* 1 





IL-10 + TNF-a ffl* 




IC S , C uM) 


HfcW l 


0. 28 


Htfcffl 6 


0. 80 


HM'122 


0. 064 


H«'|25 


0. 15 


H«J31 


0. 0024 


H ft 01 32 


0. 051 



m&W 2 . NF- k B ijg £ Bg (C £ 2 t|| $ ftTj) 5 /U 7 x g 
-•if7^X^ K (pNF jc 8-Uc)£gc£3EAL fcA549HH 
AS (A549/NF- k BLuc) [£jjjL-L^§ 

A5498US C Mi7i) h 7 ; > (7-f7f, 7 * «i X > 9 )l *± . 
*£) «Il>T, pNF/c B-Luc(X h -5 * - > tt. *S 

) <t pSV2neo ( 7 o - > x y ? ft , # ffl ) ^|^B|i; F 7 > X7 x ^ 
^ a > L, G418SK^J£ CI mg/ml , 70r^t'Jx>? yUft) 
^^^Cj^Jta^S C <t7? pNF/cB-Luc $ A $ ft SB fl£ A549/N 

F-/c BLuc£il!R L fco 

A549/NF-/C BLuc^ !L-l B (lng/mi) L < (iTNF-a (SOOng/ml) 

t? 4 mrszm itzm&K&ux, &<t&® it. nf-« 

B <D7£&itrfflMZ ftT U 5 * ? ;U;U •> 7 x v -if Ogtt^fitt 
5Ci4<9i^t<£ifc, NF- /c B PI* g ft £ IC , , It t L T ^ 2 }C 
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L tz .> 

L^L> H»W 1 Tffiffl L^A5»Jia(C, N F - * B ^SteftKfe 
^SV407*d * - ? - $ flTl* o ? > •> "( t> >t JU •> 7 x 

^--tritfci 1 CpRL-SV40. ^Q^'lh *S) ^ UciliStii 

. *ft$i|SJ:TT7 ^ ->-f ? y ;u > 7 x -7 --tr'Stx**^. 

£#ft a*ncn* Lri>^ c <h p, ^ jc & o fc 0 
ft % ^i>^^V;U->7x7-H?/£tt{i, ^ t ;i/ ;u •> 7 x 7 - 

■b'H-^-7-./-E< ->7,f i ( 7' D y # It x * II ) «/0 7' O h ^ - 

H 2 





0. 71 


1. 1 


1IMI22 


0. 064 


0. 13 


H«|25 


0. 15 




m«i|31 


0. 072 


0. 12 


H«|32 


0. 051 


0. 089 



8*£>*ffll§£ LPS-C$iJj|J[-r o t , NF-zc B ©SttftJCcfc o T N0S 
^TNF-a U£icR%Zn6 ? > /< ? % fr^m^ $ ft , *<7>M(i 
N0^TNF-a £ £ t 
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Ltz f 'J - 7wi^*a^nT^6 (Green. L. C. et al.. (19 
82) Anal. Biochetn, 126 . 131-138) 0 -Xffili, t7f ;l/xf 

<D NOT i * >£KiC$tfr*®&&£540na £> $1 £ "T 6 o 
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